'IFIIERE iS mlluChi truth in the statenient that the laboratory is the pacemaker of me(lical progress, but yet, when we come to critically exaninle our knowledge of impaired renal function, we realize that, at least as far as the study of renal disease is concerned, the advance has not been very great. It is from the standpoint of reviewing the problems that confront us when we are asked to examine a renal case from the biochemical standpoint, rather than reporting any results, that I have writteni this article at the request of your editor.
itemperate sailor, John King. He was placed under the care of Richard Bright.
The patient presented the features, so common to us now, of cdema with pleural effusioni and ascites, enlarged heart with pericarditis, and scantv urine with albuminiuria. The kidneys were small and granular, and it was this organ that Bright described as being the seat of primary disease. He published his observations in 1827. Since then an enormnous amount of work has been lonc, with but little advanice.
In 1914 the modern trend( of thought began to crystallize out with the publication of the work of Vollard and Fahr, an-d their introduction of an anatomical and pathological classification consisting of three main types-glomerulo-nephritis, nephrosis, andinephrosclerosis. This was followed by Addis's work, in which he trie(l to correlate clitnical findinigs xwith a quantitative study of the formed elemlenits in the uriniary sediiment. Another 3. The separation of the patient with chronic nephritis, and whose time with us is short, from the patient with benign essential hypertension, and whose only danger is lest some fool should find it out and try to reduce it. 4 The test in this group, then, that is done most frequently is the simple estimation of blood-urea. It is, of course, a non-toxic substance, and so we are merely using the accumulation of a waste product in the blood as a measure of the degree of renal inadequacy. The creatinine output, however, is much more constant, and so the blood-creatinine estimation has been suggested as a more delicate index of the (legree of renal failure. Actually it is very doubtful if the information so gained is of any greater value than the blood-urea figure. It has, however, a certain prognostic value, in that any figure higher than 5 mgm. per cent. indicates in chronic nephritis that death will probably take place inside a year.
III. THIRD GROUP. This group includes the various dye-tests that have been devised, and also the use of uroselectan as an index of renal function. They have been extensively used in America, but much less so in this country. The general concensus of opinion is that they are no more delicate than other much simpler estimations. Their chief scope is in surgery, so we may pass them by.
IV. FOURTH GROUP. In this group the blood and urine are studied simultaneously. The blood is the environment in which the kidney works, and the urine is the result of its labours, and so it is only natural that if we want to study its function properly, we must study both blood and urine. The 
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The principle of the test is simple. Addis and others had shown that, provided the volume of urine was above a certain standard, then the urea excreted is directly proportional to the blood-urea content; in other words, the urea excretion per minute was equal to the amount of urea in about 75 c.c. of blood. This standard of urine-volume Van Slyke has called the "augmentation limit," and found that it was about 2 c.c. per minute for an adult. This is what he calls the maximum bloodurea clearance, and, when the output of urine is above the limit, it represents the amount of blood cleared of urea per minute. In carrying out the test, no special preparation of the patient is needed except that, since the results are probably more accurate if the urine volume is fairly high, it may be an advantage to give the patient a glass of water before and/or during the test. Van Slyke states that, except in fairly advanced cases of nephritis, it ordinarily makes no difference whether the patient is in bed or up and about. Clearances below fifty per cent. usually show lower readings if up and about, than if they were in bed. The patient has an ordinary breakfast, except that he should take no coffee or strong tea. It is usual to do the test durinig the morning, collecting the two-hourly samples of urine, and taking off the blood for urea estimation some time during the end of the first and the beginning of the second hour. It is essential to be very accurate in the collection of the specimens of urine, and the nurse must be very definite as to the time over which the specimen was collected, using a stop-watch if it is available, and timing to the nearest minute. If there is any doubt as to the bladder being empty, then a catheter must be passed. p It is not desirable in a paper such as this to go into the details of laboratory technique, except to state that it is essential that the blood-urea estimation should be done accurately, as it is the denominator, and a simple calculation will show that if there is any error in this reading the whole estimation will be wrong. There are several good methods of doing urine-urea. Some workers seem to think that the test is difficult to do; except, of course, from the fact that it involves three estimations, an(l so is somexvhat time-absorbing, there are no other difficulties. An interesting poinit has arisen of late. At first I always estimated urine-urea, but, following a suggestion made by Van Slyke, I now estimate the urea and ammonium content of urine, and use this figure for U in the formula, as a routine. If the ammonia of the urine comes from the urea of blood, then this is also a theoretically more correct reading, besides being a great technical convenience. The figures thus got are higher, but probably more accurate. The technique now used by Van Slyke in his laboratory is the rapid hyperbromide method both for urine and blood, using, of course, his improved hyperbromide reagent.
We estimate the clearance on each specimen of urine, and then take the average figure as our result. Anything above eighty per cent. is usually takeni as a normiial figure, anything below fifty per cent. as indicating impaired renal function. But it must not be imagined that the figures given by this test are mathematicaTll exact as regards renal impairment. Blood-urea concentration and urine-volume are two important factors in urea output, but they are bv no means the only ones acting. If this is realized, the test is one of the most useful we now possess, and gives a lowered reading long before other renal function tests show any defect, and(l shows improvement when other tests give no such hopeful ind(lication. Alving anld Van Slvke have investigated the significanie of the concentration and dilution tests. They conclude that urea clearance measures the function of exacting nitrogen, and that the concentration test measures the function of excreting mineral salts. The modification of this test initroduced bv Fowweather will probably improve the efficiency of the test considerably. He measures the clearance after giving 15 gm. of urea, and finds the range of normal much narrower than in the original method, which thus makes the test more delicate and reliable.
CONCLUSIONS.
1. By means of simple tests on the urine itself, the physician can form a very reliable opinion as regards renal efficiency.
2. The examination of the blood alone is a verv unreliable index of early renal impairment.
3. In the Van Slyke urea clearance test xve have the most delicate renal function test yet devised. In cases where the reading is doubtful, it should be repeated, using Fowweather's modification.
